In vitro studies on differentiation of the optic stalk in the chick embryo.
An orderly pattern of cell death accompanies growth of retinal ganglion cell axons through the optic stalk of the chick embryo. In order to determine if the cell death process in this anlage is preprogrammed at earlier stages or if other factors play a role, we cultured optic stalk primordia at a stage prior to retinal differentiation, either alone or in the presence of head or limb bud mesenchyme. When optic stalk was cultured alone, many cells differentiated into neurons. However, when mesenchyme cells of either head or limb bud origin were combined with the stalk, the stalk cells either degenerated, were unrecognizable in the mesenchyme mass, or retained their epithelial arrangement and became pigmented. Mesenchyme and/or neural crest which normally migrate around the stalk at the same time that ganglion cell axons penetrate this structure may therefore be involved in some aspect of the cell death process. Since many optic stalk cells in vitro differentiate into neurons, these cells may represent the population of cells which in situ would normally die.